We aimed to assess the reliability of patients as historians in terms of the self assessment of functional capacity and also examined the usefulness of a simple ward exercise tolerance test.
History taking is an integral part of preoperative clinical assessment and can help identify cardiac, respiratory and other medical disorders. Preoperative evaluation of exercise tolerance and functional capacity is important and is used in a number of protocols assessing the cardiovascular status of patients prior to undergoing surgical procedures 1, 2 . Objective assessment of exercise tolerance involves the measurement of oxygen uptake and maximum aerobic capacity by graduated cardiopulmonary exercise testing 3 . Alternatively, subjective assessment of functional capacity, the ability to perform various levels of activity related to quality of life, may be performed by use of a questionnaire.
The Duke Activity Status Index (DASI) is a ques-tionnaire designed to incorporate several broad areas of daily activity such as personal care, ambulation, household tasks, sexual function, light recreation and recreational exercise. It comprises 12 questions, each specifically weighted to a particular Metabolic Equivalent (MET) value, where 1 MET represents the resting rate of oxygen consumption at rest, about 3.5 ml/min/kg or 1 kcal/kg/h 4 . The DASI score has shown a reasonable correlation with measured peak oxygen uptake and its use has been recommended as a method of assessment of functional capacity prior to non-cardiac surgery by the 1996 Task Force Special Report from the American College of Cardiologists and the American Heart Association (ACC/AHA) 5 .
With the principal intention of investigating the subjective assessment of functional capacity in a surgical population generally considered to have a high incidence of coexistent medical morbidities, we undertook a study incorporating a number of aims. 1. To test the ease and applicability of a simple standardized preoperative questionnaire (DASI) as a method of assessing functional capacity.
2.
To test the reliability of the responses obtained from the patient to the questionnaire by seeking the opinion of another individual intimately associated with the patient. 3. To assess the applicability of a simple ward exercise test to this group of patients. 4. To compare the results of the questionnaire obtained from the patient with the patient's ability to perform the simple ward exercise test.
METHODS
Following Hospital Research and Ethics Committee approval, we studied 100 consecutive patients scheduled for elective vascular surgery. For inpatients, assessment was performed on the day before surgery; for patients admitted on the day of surgery, assessment was on that day.
Assessment was performed in three ways. First, the patient was assessed with the Duke Activity Status Index given by personal interview (Table 1) . All questionnaires were administered by one of the investigators without the use of interpreters. The questionnaire regarding the patient's functional capacity was then given to the patient's next of kin or an equivalent person if no next of kin was available. This was either performed face to face or by telephone interview. Both the patient and the next of kin were blinded to the answers supplied by the other. The intention was to test the reliability of the patient's self-assessment by comparing the questionnaire result obtained from the patient with that of an independent observer well acquainted with the individual.
Following the questionnaire, the patient was then 
Statistical Analysis
Correlation between the DASI scores obtained from the patients with those from the next of kin was assessed by Pearson correlation coefficient. Agreement of the correlation was assessed by Bland-Altman analysis 6 . Mann-Whitney U test with Bonferroni post hoc correction was used to assess the relationship between the objective assessment of exercise tolerance and the DASI score (StatView 4.5, Abacus Concepts, Berkeley, CA). Results were considered statistically significant if the P value was less than 0.05.
RESULTS
One hundred patients were analysed. Information regarding the patients' demographic details and the operations performed is shown in 
Questionnaire
There were two patients who were unable to answer the questionnaire and this was due to language difficulties. In seven patients, questionnaires were not obtained from the next of kin (NOK), either because there was no NOK (3), the NOK was demented (2), or there were language difficulties (2). In one patient, neither the patient nor the NOK response was obtained. The next of kin (or equivalent) group consisted of the patient's spouse (53), sibling (5), defacto (4), offspring (22), other relative (4) or friend (5) . Of the 93 questionnaires to the NOK, 55 were by telephone and 38 were in person. In 73 patients English was their first language and in 27 it was their second language. Interview time was generally around 5 minutes (5.1±1.5).
As the study progressed, we reconsidered the inclusion of question 10, "Can you have sexual relations?" (MET weight 5.25). Many patients, whose assessment of exercise capacity by questionnaire and ward exercise test was comparatively good but who had no access to a sexual partner and so were not sexually active, were scoring zero, the same as other individuals with severe physical or cardiorespiratory limitations. We therefore decided to modify the DASI by removing the results of question 10 in all participants. Patients were scored out of maximum point score attainable of 52.95 (previously it had been 58.2). For ease of analysis, these scores were then converted into percentages. Figure 1 demonstrates the correlation between the scores obtained from the patient and that from the next of kin. This correlation was statistically significant (r=0.88, P<0.01). Figure 2 is a Bland-Altman plot of the data. On this chart the horizontal axis shows the average of the patient and NOK score. The vertical axis charts the corresponding difference between the patient and NOK scores. The mean of the difference between the values was 3.3 (the patient score being greater than the NOK score) and the standard deviation of the difference was 13.5. Table 3 documents the maximum extent to which the patients were able to comply with the exercise test. This table groups the patients according to whether they were able to climb two flights of stairs, one flight of stairs, or did not attempt the exercise test. The groups are also subdivided according to the operative procedure. A large number (41) did not attempt the test and a smaller number (15) abandoned the test after only a single completed flight. There were numerous reasons why patients did not attempt the exercise test or prematurely terminated the exercise test after a single flight of stairs (Tables 4  and 5 ).
Exercise Testing
The results were analysed to see if there was a relationship between the response scores to the DASI questionnaire and the ability to perform the exercise test. The DASI scores were statistically different between each of the three exercise groups. This difference existed for the scores obtained from within the patient group and those from within the next of kin group (Figure 3) . The time taken to perform the exercise test and the score achieved on the DASI scale were also found to show an inverse correlation (Figures 4 and 5 ).
DISCUSSION
Our study incorporated the use of the DASI as a means of questionnaire assessment of functional capacity. This questionnaire was successfully applied in 98 of the 100 patients prospectively selected with an average time to perform the questionnaire of about five minutes. This indicates that, overall, not much difficulty was encountered by the interviewer in administering the questionnaire. However, in many instances there was misunderstanding by the patient 523 
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Anaesthesia and Intensive Care, Vol. 29, No. 5, October 2001 of the intention of the proposed question. The problem with question 10, "Can you have sexual relations?", has already been referred to (see results section). This led us to abandon this question, thereby modifying the original questionnaire. Patients often interpreted the commencement of a question with "can you...?" as "do you...?". In response to question 9, "Can you do yard work like raking leaves, weeding or pushing a mower?", patients in an apartment style domicile with no yard space often replied negative and, similarly, in response to question 6, "Can you do light work around the house like dusting or washing dishes?", some male patients answered negative as they believed this to be the exclusive role of the female partner! These misunderstandings raise doubts about the applicability of the DASI as a selfadministered questionnaire. When considering the reliability of the patient in the assessment of his or her own functional capacity, we sought another individual who was intimately associated with the patient and applied the same questionnaire concerning the patient to that individual. This was done to obtain an independent assessment of the patient's abilities and test for correlation with the patient's self assessment. We felt that if there was agreement between the patient and the next of kin, then the patient's assessment was probably accurate (or, arguably, both the patient and next of kin were reliably inaccurate). Overall, we found a high correlation between the patient and the next of kin scores over a wide range (r=0.89). The gradient of the regression curve was close to unity, the value of 0.89 indicating a slight tendency to overestimation by the patient compared to the next of kin. The Bland-Altman analysis of the difference obtained between the patient and next of kin scores and their average showed that 95% of the values were within ±27% of the mean value. Due to the study design, we were obliged to accept the patient's and next of kin responses to the questions posed, whereas often, common sense would have dictated otherwise. Some patients exhibited degrees of dementia and were clearly confabulating when questioned. Other patients had little interaction with any other individual and it was unclear how much current knowledge of the patient the "next of kin" actually possessed. Nevertheless it was our opinion that, from this data and given the constraints just mentioned, patients were reasonably reliable historians in terms of the self-assessment of exercise capacity.
Finally, we chose to investigate the performance of a simple ward exercise test. Question 4 asks "Can you climb a flight of stairs or walk up a hill?", and accords the answer with a MET score of 5.5. This question is a discriminator of exercise tolerance often asked by the anaesthetist in the context of preoperative assessment and is able to be physically tested in the ward environment. Its relevance can be readily appreciated. An exercise tolerance of less than 6 METs has been considered as indicative of reduced survival, regardless of the extent of underlying coronary artery disease or left ventricular function 7 . In the context of surgical stress, the ACC/AHA Task Force Special Report considered a MET value of less than four as important in determining perioperative cardiac risk. This report describes a functional capacity of less than four METs as poor and recommends that such patients, prior to high risk surgical procedures, undergo noninvasive cardiological stress testing with the consideration for coronary angiography if indicated. The report also recommends that patients with a functional capacity of less than four METs and having "intermediate clinical predictors" such as mild angina, previous myocardial infarction, compensated cardiac failure or diabetes, should undergo noninvasive testing before any surgical procedure 5 .
In the patient group of 100, there were 41 patients who were unable to perform the exercise test. While exercise capacity depends upon adequate cardiac performance, there are a number of other important physiological and clinical considerations. These include respiratory function, nutritional status, cognitive function, the function of other major organ systems, medication intake and the presence of orthopaedic limitations. In our study, the inability to exercise was mostly because of either the presence of occlusive lower limb vascular disease or else a simple lack of mobility for a variety of reasons ( Table 4 ). The ACC/AHA Task force report would indicate that many of these 41 patients who could not demonstrate an exercise capability to the level of 4 METs should have undergone further noninvasive cardiac investigation.
A comparison of the DASI scores with the ability to exercise demonstrated a differentiation between the three exercise groups on the basis of the scores achieved. Of interest was the reliability of the responses to question 4, "Can you climb a flight of stairs or walk up hills?" (Table 6 ). There were 68 patients who answered in the affirmative, 30 in the negative and two who didn't understand. Of the 68 patients who answered "yes", 55 were able to complete at least one flight of stairs (positive predictive value 0.81). Of the 30 patients who answered "no", 26 did not attempt the exercise test (negative predictive value 0.87). Interestingly, all patients who attempted to climb a stair flight were able to do so, although often with a considerable amount of required exertion. There were 13 patients who answered "yes" but then either declined or were otherwise unable to undergo the exercise test. Five of these patients were bed-bound, four declined because of painful ischaemic lower limbs, three with unstable carotid plaques were on intravenous heparin infusions and unsuitable for exercise stress, and the other patient was demented, confabulatory with responses and did not understand the request to exercise. Our experience would indicate that rather than asking a patient whether he or she is able to perform an exercise test, it would appear more useful to request the patients to perform the test and then see whether they agree to do so.
In summary, we found the DASI a fairly easy questionnaire to perform and that there was good correlation between patients and their relatives in the assessment of functional status. When patients were separated into groups according to their ability to perform a simple exercise test, the scores obtained to a modified version of the DASI were statistically different between the groups. We noted that in the population sampled there were 13 out of 68 patients who claimed they could climb a flight of stairs and then declined to do so, although in three of the 13 exercise was prohibited because of intravenous infusions and unstable carotid plaque. There were many patients who could not demonstrate an exercise level equivalent of 4 METS, a threshold below which further noninvasive cardiac testing has been recommended prior to many surgical procedures. Our experience indicates that the interviewer should exercise a fair amount of common sense, taking into account the context of the clinical situation, when interpreting patient responses to this questionnaire. Did not attempt  13  26  2  7  28  Single flight  13  1  10  4  Two flights  42  3  42  2   Total  68  30  2  59  34 DNU=did not understand.
